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Vehicle drive device and vehicle drive device control method 


(57) A motor/generator (26) and drive wheel (47) 
are connected to an engine (1). and the drive wheel (47) 
is driven by the engine (1) and motor/generator (26) 
according to running concfitions, A sensor (63 A. 63B) 
which detects a efip of the drive wheel (47) and a sensor 
(62) which detects a depression of an accelerator pedal 
(61) are provided, and the rrotor/generator (26) Is oper- 


ated as a generator when the accelerator pedal (61) ts 
depressed and the drive wheel (47) has slipped. Fur- 
ther, a spin of the drive wheel (47) Is prevented by 
increasing the rotation resistance of the motor/genera- 
tor (26) according to the triefonal coefficient of the road 
surface. 
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Description 

FIELD OF THE INVENTION 

toooi] This invention relates to control of a hybrid 5 
vehicle wherein a motor/generator is used toQether with 
an ertgfne to obtain running power. 

BACKGROUND OF THE INVENTION 

10 

[0002] Tokkai Hei 9-070104 published by the Japa- 
nese Patent Office in 1 997 discloses a so-called parallel 
hybrid vehicle drive device wherein drive wheels are 
joined to an engine and a motor/generator via a contin- 
uously variable transmission. The motor/generator f& 15 


driven as a motor when power Is supplied from a bat- 
tery, and supplies a rotation torque to the drive wheels. 
On the other hand when a rotation torque is input from 



SUMMARY OF THE INVENTION 

26 

(0003] ft is an object of this invention to prevent drive 
wheats from spinning in a vehicle provided with such a 
vehicle drive device. 

[0004] It is a further otgect this bwention to increase 
the energy eff iciency of such a vehicle drive device. so 
[0005] In order to achieve the above objects, this 
invention provides a vehicle drive device wherein a gen- 
erator and a drive wheel are connected to an engine 
which accelerates according to a depression of an 
accelerator 35 
[0006] The drive devk^ comprises a sensor for detect- 
ing a depression of the accelerator, a sensor ior detect- 
ing a slip of the drive wheel, a drive circuit tor varying the 
rotation resistance of the generator, and a nrccrcproces- 
sor programmed to control the drive circuit so as to *o 
increase fre rotation resistance of the generator if a slip 
of the drive wheel Is detected when the accelerator 
pedal is depressed 

[0007] This invention also provides a control method 
of a vehicle drive device, wherein the device comprises 4S 
an engine for driving a drive wheel and a generator 
according to & depression of an accelerator pedal, and 
the generator comprises a drive circuit which varies the 
rotation resistance of tf*e generator. 
[0008] The control method carnpri&es determining eo 
whether or not the accelerator pedal is depressed, 
determining whe&ter or not the drive wheel Is sipping, 
and controlling the drive circuit to increase the rotation 
resis ta n ce of the generator when the accelerator Is 
depressed and the drive wheel is sipping. 55 
[0009] The detafc as well as other features and 
advantages of this invention are set forth in the remain- 
der of the specification and are shown in the aooompa- 
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nyi rig drawings. 

BREF DESCRIPTION OF THE DRAWINGS 

[00101 • • <'hr r ''"- ; 

Fig. 1 is a schematic diagram of a vehicle drive 
device axxbrding to this invention. 
Fig, 2 is a block diagram showing the construction 
of a control system of the vehic! e drive device. 
Fig. 3 r& a diagram showing the contents of a map 
of target drive ratio stored by a transmission con- 
troller forming the control system, 
Rg. 4 is a flowchart for describing the motor/gener- 
ator control process performed by a motor/genera- 
tor oontrofl er forming the control system. 
Rg. 5 is a tfagram describing the contents of a map 
of vehicle running regions stored by the rnotor/gen- 
erator controller. 

Rg. 6 is a diagram describing the contents of an 
engine output torque computing map stored by the 
rnotor/generator controller. 
Fig. 7 is a diagram describing the contents of a 
transmission friction torque computing map stored 
by the motor/generator controller, 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

[001 1] Referring to Fig. 1 of the drawings, a vehicle is 
provided with a parallel hybrid drive device comprising a 
gasoline engine 1 started by a starter motor 1A. two 
tr (phase induction motor/generators 10, 26 and a con- 
tinuously variable transmission 30. 
[0012] A crank pulley 3 is connected to one end of a 
crank shaft 2 of the engine 1 . The crank pu&ey 3 drives 
a pulley 6 of an air conditioner 5 via an auxiliary belt 4, 
and a putley 9 of a water pump & and a pulley 1 1 of the 
tnphase induction motor/generator 10 are driven via 
another auxiliary bett 7. 

[0013] The motor/generator 10 functions as a motor 
due to a power supply from a battery 71 shown in Rg. 2 
and drives the air conditioner 5 when the engine 1 is not 
running. When the engine 1 is running, the motor/gen. 
erator 10 functions as a generator which charges the 
battery 71 and supplies power to auxiliaries, not shown. 
[0014] The other end of the crank shaft 2 of the engine 
1 b co nn ected via a flywheel 21 toaoVfvernember23of 
an electromagnetic powder clutch 22. The drive mem- 
ber 23 has an annular shape and supports energizing 
cods. A driven member 24 of tie powder dutch 22 is 
supported free to rotate by a drive shaft 25. 
[0015] The drive shaft 25 is joined to a rotor 27 of the 
tnphase induction motor/generator 2a The triphase 
induction rnotor/generator 26 is provided with a stater 
28 facing the rotor 27 and comprising plural magnetic 
poles with windings. 

[0016] Thedrhroshaft25tecoTmecr^toaV-be«con- 
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tinuously variable transmission 30. The cor*nuousJr 
Slm^cxi 30 is provided with a primary 

U arid movable wheel 36. and a V^haped pulley 
nroove around which the V-beh is looped is formed by 
these wheels. The width of the pulley groove vanes due 
to an axial displacement of the movable wheel 36 
according to ofl pressure. 

roots] Likewise, the secondary puney 33 is P™**^ 
with a fbced wheel 38 and movable wheel 39. and the v- 
belt is looped around a V-shaped g^ ^med 
between the wheals. The rotation shaft 37 of the fixed 
wheel 38 is joined to a drive gear 40. The drive gear 40 
engages with an idler gear 42 supported free to rotate 
via an idler shaft 41. A pinion 43 which is ^edto^e 
idler shaft 41 engages with a final gear 44 The tinai 
gear 44 drives drive wheels 47 via a differential gear unit 
45 and drive shafts 46. 

[0019] The motor/generator 26 and conUnuously van- 
aWetransmission 30 are housed together in a caangGO 
with a set of gears ranging from the drive gear 40 to the 
final gear 44. 

T0020] A hydrauBcpump 51 driven by an electric motor 
50 is prowled outside the casing 60. The oil pressure 
generated by the hydraulic pump 51 is used to drive the 
movable wheels 36. 39 of the primary pulley 31 and 
secondary pulley 33 via a control valve 53. The control 
valve S3 is controUad via a step nxto 52. The hydraufic 
pump 51 also provides lubricating oil to the mechanisms 
in the casing 60. 

[00211 Referring to Fig. 2 of the drawings, the 
moror/generatof 26. engine 1 and continuously variable 
transmission 30 are respectively controlled by a 
rnotor/generator controller 76. engine controller 70 and 
transmission controller 75- Each of these controllers 
comprises a rricrocornputer comprising a central 
processing unit (CPU), read-only memory (ROM), ran- 
dom-access rnemory (RAM) and input-output interface 
(I/O interface). 

[00221 Various sensors, are connected to these con- 
trollers 76, 70 and 75. 

[0023] An accelerator pedal depression sensor 62 
detects a depression degree AS of an accelerator pedal 
61 of the vehicle and inputs a corresponding signal to 
the controllers 76, 75 and 70. 
[0024] An engine rotefion speed sensor 65 detects an 
engine rotation speed Ate of the engine 1 , and inputs a 
corresponding signal to the confers 76. 75 and 70. 
[0025] An input shaft rotation speed censor 66 which 
detects a rotation speed Ni of the primary pulley 31. and 
an output shaft rotation spaed sensor 67 which detects 
a rotation speed Ato of flie secondary pulley 33, are 
Installed In the continuously variable transmission 30. 
The input shaft rotation speed rV/ and output shaft rota- 
tton speed No detected by these rotation speed sensors 
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66, 67 are input as signals to the traruarusston controller 
^0026] Th* engine 1 fe 

WotUe 1 D for increasing Lnd decreasing anrntatoar 
amount of an Intake passig e 1 0 as shown in F«* 1 - An 
electronic throttle 1 D is driven by a step motor 1C. and 
£T£Sng of the electrU M. 1D ^ned 
according to an output signal to the step motor 1 C from 
the engine controller 70. therefore, the output torque of 
the engine 1 varies according to the output signal of the 
engine controller 70. a 
100271 The drive device according to thts mverrbon is 

furtier provide 

sor63Awhk*detectsarUfion speed V w of the drive 
wheels 47. a non-drive wheel rotation speed sensor 
63B which detects a rotation speed UW of non-drive 
wheels, and a snow moide switch 64 which outputs a 
signal SW to show that me vehicle is running m a low 
friction road mode such 4s on a snowy road. 
(00281 The rnotor/generator 10 is connected to a bat- 
tery 71 via a motor/generator drive circuit 72 as shown 
in Fig 2 The rrtotor/generatoT drive circuit 72 composes 
a chopper and an inverter. The motor/generator control- 
ler 76 operates the rrotor/generator 1 0 either as a motor 
or as a generator by a signal «#uttothemc4OT/&ener- 
ator drive circuit 72. TheivoKage of the battery 71 is 12V. 
[0029] When the engine is driven, the motor/generator 
10 functions as a generator. A signal showing the oper- 
ating state of the air cohdittoner 5 is input from the air 
conditioner switch 68 into the motor/generator controller 
76 to control the nxrtcr/generator 10. 
[0030] The motoryfejenerator 26 is connected to a 
power storage device 73 via a motor/generator drive cir- 
cuit 74. The power storage device 73 comprises a bat- 
tery and a condenser which can be charged to 345V. 
[00311 The mcWgenWator drive circuit 74 is provided 
with a chopper and an inverter. The motor/generator 
controller 76 causes the motor /generator 26 to operate 
as either a motor or ajgenerator via a sigrial output to 
the motor/generalor drive circuit 74. The motor genera- 
tor controller 76 varies rotation resistance when the 
motor/generator 26 is made to function as a generator 
by a signal output to the motor/generator drive circuit 
74. The motor /gerierator controller 76 also controls 
tightening and retea4 Of the elecfrcfnagnetic powder 
dutch 22. I 

(0032] The transmission controller 75 controls a drive 
ratio of the conflmjousfy variable fransmission 30 
through a signal output to the step motor 52. 
[00331 The transrr issfcn controller 75 computes a 
vehicle speed VSP frfl m the output shaft rotation speed 
Ato detected by the output shaft rotation speed sensor 
67. and eats a targetldrive ratio by referring to a map 
shown In Rg. 3 based on the input shaft rotation speed 
Ni detected by the Inp jt shaft rotation speed sensor 66, 
the accelerator pedal depression degree AS delected 
by the accelerator dec ression sensor 62and the vehicle 
VSP. In other words, the target drive ratio 
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becomes larger the higher the vehicle speed VSP falls, 
the larger the accelerator pedal depress* n degree AS. 
or the higher the engine rotation speed Ate. A real drive 
ratio i P is also computed based on the input shaft rota- 
tion speed Ni and output shaft rotation speed No, and 5 
the step motor 52 is fe«foack-controJled so that the real 
drive ratio p coincides with the target drive ratio. 
[0034] The control valve 53 driven by the step motor 
52 varies the oil pressure applied to the movable wheels 
36, 39 of the continuously variable transmission 30» and 10 
varies the contact rac6us of the pulleys 31 , 33 with the V- 
bett As a result fte drive ratio of the continuously vari- 
able transmission 30 varies. I It should be noted that the 
drive ratio in this description is defined as Ni/No. 
[0035] The rnotor/generator controller 76 controls the is 
motor/generator drive circuits 72. 74 and the electro- 
magnetic powder clutch 22 based on the accelerator 
pedal depression degree AS, real drive ratio p com- 
puted by the transmission controller 75, vehicle speed 
VSP, engine rotation speed Ne t throttle opening 7VO 20 
set by the engine controller 70. and the input signal SW 
from the snow mode switch 64. ft also outputs a com- 
mand signal for commanding the engine 1 to start and 
stop to the engine controller 70. 

[0036] Next, the process for controlling the motor/gen- & 
er&tor 26 performed by the motor/generator controller 
76 wiU be described referring to the flowchart of Fig. 4. 
This routine is for example performed by a timer inter- 
rupt at an interval of ten milliseconds. 
[0037] Rrst in a step 81 , the signals necessary to so 
execute the routine are read, such as the accelerator 
pedal depression degree AS and vehicle speed VSP. In 
a step S2, it is determined whether or not the accelera- 
tor pedal depression degree AS is 0. 
[0038] When ft is determined that the accelerator ss 
pedal operation degree AS is O, in a step S3, it is deter- 
mined whether or not the vehicle speed VSP is 0. 
[0039] When the vehicle speed VSP is 0, it is deter- 
mined that the vehicle is not running and the routine 
proceeds to a stop S4. 40 
[0040] In the step S4. the electromagnetic powder 
clutch 22 is released. This is done by, for example, out- 
putting a dutch control signal CL having a logic value of 
0 to the electromagnetic powder clutch 22. 
[0041] In a foflowing step S5, it is determined whether as 
or not the air conditioner 5 is ON based on the input sig- 
nal from the air conditioner switches. When the air con- 
ditioner 5 is OFF. the routine is terminated without 
performing subsequent processing. 
[0042] When the air conditioner 5 Is ON. the routine so 
proceeds to a step S6, a drive control signal DC which 
drives the trxrtof /generator 10 as a motor Is output to the 
motorfeenerator drive circuit 72, and the routine is ter- 
minated, 

[0043] In the step 83, when the vehWe speed VSP b 55 
not 0. the routine proceeds to a step &7. Here, a power 
generation amount is found by referring to an energy 
recovery amount computing map pfestofed by the 
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motor/generator controller 76, a axresponding chopper 
command valu and generator operation command sig- 
nal are output to the motor/generator drive circuit 74, 
and the motor/generator 26 is operated in a regenera- 
tive braking -efefe; ■ Tfe .banw/ber^^ 
motor/generator 26 charges the battery of the power 
storage device 73. Alter this processing, the routine ter- 
minates. Charging is not performed when the power 
storage device 73 is sufficiently charged. 
[0044] On the other hand in the step S2, when AS is 
not 0. the processing of the step $10 and subsequent 
steps is performed. 

[0045] First, in the step SlO, the present running 
region of the vehicle is determined by referring to a map 
shown in Fig. 5 based on the accelerator pedal opera- 
tion degree AS and vehicle speed VSP. This map is 
prestored in the motor/generator controller 76. 
[0046] Describing the contents of this map. a motor 
running region MA is a region where the vehicle runs 
under the output of the rnotor/generator 28 alone. An 
engine running region EA is a region where the vehicle 
runs only under the output of the engine 1 . A hybrid run- 
ning region HA is a region wherein the vehicle normally 
runs only under the output of engine 1, but uses the 
rnotor/generator 26 during acceleration. An engine start 
region ESA exists at the boundary between the motor 
running region MA and the engine running region EA, 
and the boundary between the motor running region 
MA and the hybrid running region HA. It is the region 
wherein the engine 1 is started. 
[0047] In this step S1 0, after determining toe present 
vehicle running region, ft is determined whether or not 
this region is the engine running region EA or the hybrid 
running region HA. in any of these running regions, 
drive torque is supplied from the engine 1 to the drive 
wheels 47, and in this case, the routine proceeds to the 
step S11. When the present running region of the vehi- 
cle is in another region, the routine proceeds 10 a step 
S1£ 

[0048] In the step S11. ft is determined whether or not 
tfie drive wheels 47 are slipping. For this purpose, a sfip 
rate S is calculated by the following equation, based on 
the drive wheel speed V/xv detected by the drive wheel 
rotation speed sensor 63A and the non-drive wheel 
speed V/w detected by the non-drive wheel rotation 
speed sensor 636. 

S= Vp Z~ Vf *"-ioo (%) 


[0049] When this slip rate S is larger than a preset tar- 
get sBp rate S*, it is determined that (he drive wheels 47 
are sapping. 

[0050] When, in the step 811. rt is determined that the 
drive wheels 47 are not slipping, the routine proceeds to 
a step 312. 

[0051] In the step 812. the engine 1, rnotor/generator 
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eouaJ to the input - — 

HAto the molor running reawn MA. and the «f*"«*™ 
ceda) depression degree AS becomes nwrethan * J*®" 
SSSrt value, the —^2" 
M is released. H is also released when 
Sopped. Even when the running slate cojresponds to 
SSor running region MA. if the charge amount* 
fee storage device 73 is low. the engme 1 starts 
S^^nerator 26 op erate. as a generator tn 

charge the power storage dev/ice 73. . 
mrS] On the other hand. wh«n it is deleted .n the 
Up St1 that the drive wheels 47 are slipping. •» rcu- 
,S proceeds to the process.ng of the step S13 and 
subsequent steps. 

[0 O54] Rrst in the step S13, the operation of the 
rnotor/generator 26 as a motor is hated. When the vehi- 
cle running pattern, corresponds to the engine running 
region HA, the motor /generator 25 fe not operated as a 
motor, so the routine proceeds to a following step Si 4 
without performing special processing in the step S13. 
100551 In flie step S14. the drive torque TR which the 
engine 1 is supplying to the drive wheels 47 is calcu- 
lated by referring to a map of which the contents are 
shown in ^iga. 6 and 7. based on the real drive ratio ip 
computed by the transmission controller 75. engine 
rotation speed We detected by the engine rotation 
speed sensor 65. and throttle opening JVO set by the 
engine controller 70. First an output torque Te of the 
engine 1 is found by referring to a map of which the con- 
tents are shown In Fig- 6 based on the engine rotation 
speed Ne and throttle opening TVO. When the output 
torque Te has a negative value In this map, the engine 
1 does not generate a torque, and conversely, a torque 
is input into the engine 1 from the oVive wheels, as when 
the vehicle is coasting. 

[0056] However, the routine only proceeds to the step 
S13 when the accelerator pedal 61 is depressed in the 
stepS2, so the output torque 7e does not take a nega- 
tive value in this calculation. 

[0057] Next, a mctional torque 77 of the contirtuously 
variable transmission 30 is calculated by referring to a 
map of which the c on t en t s are shown In Fig. 7. based on 
the real drive ratio 421 and engine rotation speed Afe. 
[0058] A drrve torque 7/7 which the engine 1 actually 
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trm the output torque £* of cat- 

torque TR becomes a negative value as a ret- 
aliation, Tft is set to 0. 

wnssi in a step S15. a Mctiona! cogent fi of *e 
100591 Z^Z ^L«-r»ned according to the input 
running surface « de,S ™T ^^64 This tricBonal 
signal SWfromthesnwnwde J-rtcr^ *£™ w ^ 
coefficient n is then mulled by a JQ « 
lated beforehand so as to calculate a grip force TG or 
the tire fitted to the driva wheels 47- 
mrj60] The Motional eoeftaent ,x te ^J^™^ 
inofill When the snow mode signal SWt ^*™£ 
5^ meant* a tow friction road, the frictrona! coett- 

Seni ZT2 It** road ^^J^ 

* b.uM ac 4hA value of M- When we snww n»w« 
S^^rvSTof 0 meaning a Kgh fricfion 
^l^fn^ weLent for a high friction road 

road, the mcaonw . Ihe x^uq of 

found previously by experiment ts taken as the vaiue 
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Jo62l in a step 816. the grip force 
K i e d rive force TR of the d^wh* * ^ arfan 
^cesstorque^Tis imputed. ^'^J^^ 
47 are driven wrth a drive tor ce exceeding the grtp force 

the drive wheels 47 slip. The slip of the ^ wheete 47 
fcthereforepreve*^ 

power generation by the irxrtor/generator 26. When *e 
excess torque AT has a negative value, i.e. when the 
torque applied to the drive wheels 47 is not excess ve, 
the excess totque AT is set toO. 
{0063] When the engine 1 and motor/generator 26 
apply a torque to the drive wheels 47 in the hybrid run- 
ning region HA. it may occur that the drive wheels 47 
slip depending on the drive torque supplied by the 
rrotoT/generator26ev^ Tft supplied 

by the engine 1 to the drive wheels 47 is not excessive. 
In such a case, slip is suppressed by simply stopping 
operation of the motor/generator 26 as a motor. It is in 
this case that the excess torque AT is 0. 
10064} In a final step S17. a signal is output to the 
motor/generator drive circuit 74 so that a torque equiva- 
lent to the excess torque AT is input to the motor/gener- 
ator 26. Therefore, when the excess torque AT is 0, the 
; motor/generator 26 is not being operated. 

[0065] Next the above-mentioned control will be 
described for specific cases, 

[00661 First, K w3l be assumed that the snow mode 
switch 64 is ON, and the vehicle Is running In the hybrid 
running region HA. When, for example, the accelerator 
pedal 61 is depressed, the generelor/motor 26 applies a 
drive toque to the drive wheels 47. If a sip Is then 
detected in the step S11. the processing of steps $13- 
S17 la performed. 

[0067] First, operation of the rncrtor^enerator 26 as a 
motor is stopped, the drive torque TR which the engine 
i applies to the drive wheels 47 is calculated, and the 
grip force TG using a road surface coefficient of friction 
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fbf a tow friction road Is calculated. When the drive 
torque TR ts larger than the grip force TG t the excess 
torque AT which is the difference is applied as a load to 
the motor/generator 26. and a signal » output to the 
motor/generator drive circuit 74 so that the rnotor^gener- 
ator 26 functions as a generator. 
[0068] As a result the drive torque applied by the 
engine 1 to the drive wheels 47 decreases, the drive 
wheels 47 stop spinning, and the gnp of the road sur- 
face is restored. 

[00691 When the excess torque 47 has a negative 
value in the above process, AT is reset to 0 in the step 
S16- In this case, the motor/generator 26 is not oper- 
ated aa a generator In the step S17. In other words, if 
the torque applied by the engine 1 to the drive wheels 
47 is not excessive, it should be possible to resolve the 
problem of slip simply by stopping operation of the 
motor/generator 26 as a motor. Consequently, there is 
no need to operate the motor/generator 26 as a gener- 
ator. 

[0070] Also, when the snow mode switch is OFF. if slip 
is detected in the step S1 1. the processing of the steps 
S13-S17 is basically performed as descrfoed above. In 
this case, however, as the snow mode switch is OFF. the 
grip TG calculated in the step 315 is based on a mo- 
tional coefficient ji for a high friction road. 
[0071] in this way, the gr%» force TG and excess torque 
AT can be precisely confuted by varying the frictional 
coefficient p according id the snow mode signal SW, 
and therefore, the drive torque of the drive wheels 47 
may be precisely reduced as necessary to prevent spin. 
[0072] As spin of the drive wheels 47 is suppressed 
before the continuously variable transmission 30 shifts 
the drive ratio, the drive ratio of the continuously varia- 
ble transmission 30 does not change appreciably from 
what It was previously: 

[0073] Therefore, even if the drive torque is reduced 
on a low friction road, the drive ratio does not become 
small! and when the road surface changes to a high fric- 
tion road, the vehicle achieves the acceleration perform- 
ance desired by the driver according to the depression 
of the accelerator pedal 61 . 

[0074] In this drive system, spin is prevented by con* 
trofiing the motor/generator 26 instead of controlling the 
engine 1 or the continuously variable transmission 30, 
so the control load on the engine controller 70 and that 
on the transmission controller 75 do not increasa 
[0075] Also, excess torque Is used for charging the 
motor/generator 26, so there is no energy wastage in 
the suppression of the wheel spin. 
[0076] The contents of Tokugan Hei 9-358583 with a 
filing date of December 25, 1997 In Japan and Tokugan 
Hei 1 0-301 1 87 with a filing date of October 22. 1998 in 
Japan, are hereby incorporated by reference. 
[0077] Although the invention has been described 
above by ref er ence to certain embocSments of the 
invention, the rnventfon is not limited to the embodi- 
ments described above. Modifications and variations of 


the embodiments in light of the above teachings. 
[0078] In this ernbodirnent, the frictional coefficient p 
of the running surface is changed based on a signal 
from the snow mode switch 64, but the frictional coefli- 

s bent ji may also be changed according to other ele- 
ments. For example, when the drive ratio shifting 
pattern of the continuously variable transmission 30 is 
different for normal running and on a low fric&on road, 
the frictional coefficient p may be changed with change- 

7C ever of this pattern. 

[0079] The throttle opening WO used for calculation 
of the step S14 varies according to the depression of 
the accelerator pedal 61. Therefore the throttle opening 
TVO may be found from the accelerator pedal depres- 

is sion degree AS instead of detecting it from the signal 
from the engine controller 70. 

[0080] Also, the drive torque TR calculated in the step 
Si 4 may be calculated by the following equation instead 
of the calculation equation already described. 

20 

rt 


25 where, 

Tp = torque appfied by the engine 1 to primary pul- 
ley 31, 

ip - real drive ratio of continuously variable trans- 
so mission 30, 

if = gear ratio of final gear 44, and 
R =* dynamic load radius of a tire of a drive wheel 
47 

3S [0081] A toroidal type continuously variable transmis- 
sion may be used instead of a V-bett type for the contin- 
uously variable transmission 30. Also, a conventional 
gear type transmission can be used instead of the con- 
tinuously variable transmission. 

40 [0082] The motor/generator 26 may be joined to the 
output shaft 37 instead of the input shaft 25 of the con- 
tinuously variable transmission 30. 
[0083] Instead of the motor/generator 26. a separate 
motor and generator may be applied. 

45 [0084] Further, the invention may be appfied to a vehi- 
cle drive device wherein a generator without a motor 
function is jomed to the drive wheels, 
[0085] The embedments of this invention in which an 
exclusive property or privilege is claimed are defined as 

so follows: 

Claims 

1 * A vehicle drive device wherein a generator (26) and 
55 a drive wheel (47) are connected to an engine (1) 
which accelerates according to a depression of an 
accelerator (61), said drive device comprising; 
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a sensor (62) tor delecting a depression Of said 
accelerator (61). 

a sensor (63A, 53B) for detecting a slip of said 
drive wheel (47), 

a oVive droit (74) for varying the rotation s 
resistance of said generator (26). and 
arrOcroproces$c*Cre)p^^ 

control sad drive circuit (74) so a* to 
increase the rotation resistance of said genera- 
tor (26) if a sfip of said drive wheel (47) is 
detected when said accelerator (61) » 
depressed. 

A vehicle drive device as defined in Claim 1, 
wherein said drive device further comprises a sen- 
sor (64) for detecting a frictionaJ coefficient of a 
road suface on which said vehicle is traveling, and 
safcinwopracessor (76) is further programmed to 
control said drive circuit (74) so as to vary the 
mcrease amount of rotation resistance of sad gen- 
erator (26) according to the road surface fractional 
coefficient 

A vehicle drive device as defined in Claim 2. 
wherein said engine (1) comprises a throttle (1D) 
for increasing or decreasing an intake air amount, 
said drive device further comprises a trarernfesion 
(30)fortrartsrrirtiing^ 0) to 
said drive wheel (47) a! a drive ratio according to 
the rotation speed of said drive wheel (4 7),aseosor 
(65) for detecting a rotation speed of said engine 
(1), a sensor (62. 70) tor detecting an opening of 
said throttie (1 D), and a sensor (66, 67) tor detect- 
ing a real drive ratio of said transmission (30). and 
said microprocessor (76) is further programmed to 
calculate a drive torque applied by said engine (1 ) 
to said drive wheel (47) based on the rotation speed 
of said engine (1). the opening of said for throttle 
(1D) and the real drive ratio of said transmission 
(30) calculate a enforce of sa^ 
based on said frictional coefficient, calculate an 
excess torque by subtracting said grip force from 
said drive torque, and increase the rotation resist- 
ance of said generator (26) according to said 
excess torque. 

4. A vehicle drive device as defined in Ctetm 1, 
wherein said generator (26) cornprises a 
motor/generator (26) which functions as a motor 
when power is supplied and functions as a genera- 
tor when a rotation torque is input, and said micro- 
processor (76) is further proc/arnmed to control 
said Circuit (74) to supply power to said motor/gen- 
erator (26) when said slip is not detected, and to 
stop supplying power to said motor/generator (26) 
when said stip is detected. 

5. A vehicle drive devic wherein a generator (26) and 
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a drive wheel (47) are connected to an engine (1) 
which accelerates according to a depression of an 
accelerator (61), said drive device comprising: 

means (62) for detecting a depression of said 
accelerator (61). 

means (63A, B3B) tor detecting a slip of said 
drive wheel (47). 

means (74) for varying the rotation resistance 
of said generator (26). and 
means (76. $17) far controlling said drive cir- 
cuit (74) so as to Increase the rotation resist- 
ance of sad generator (26) If a slip of said drive 
wheel (47) Is detected when said accelerator 
pedal{61)i3der>ressed. 

A control method of a vehide drive device, wherein 
said device cornprises an engine (1) tor driving a 
drive wheal (47) and a generator (26) according to 
a depression of an accelerator pedal (61). and said 
generator (26) comprises a drive circuit (M) which 
varies the rotation resistance of said generator (26), 
said control method comprising: 

determining whether or not said accelerator 
pedal (61) is depressed, 
deterrnming whether or not said drive wheel 
(47) is slipping, and 

controlling said drive circuit (74) to increase the 
rotation resistance of said generator (26) when 
said accelerator (61) is depressed and said 
drive wheel (47) Is slipptrig- 
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